Design of a 1 MW Direct Fired Oxy -Fuel
Combustor for sCO , Power Cycles
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Current Agenda:

A Project Review
AProject Goals
ATest Rig Overview

A Design Review
ACombustor Design - CFD & Analysis Review
ALight-off Conditions Cycle Modeling

A Facility Status Update
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Project Objectives & Status

A Design a 1 MW thermal oxy -fuel combustor
capable of generating 1200  °C outlet temperature

A Manufacture combustor, assemble test loop, and
commission oxy -fuel combustor

A Evaluate and characterize combustor
performance using temperature, pressure, and
optical access for advanced diagnostics

A Demonstrate closed -loop operability including light
off, combustion stability, and water separation

A Achieve continuous operation of oxy -combustor
design at full -scale pressure and temperature
conditions

A Validate oxy -combustion models for heat transfer,
mixing, and critical reactions
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COMPLETE

IN PROCESS, 70% COMPLETE
COMPLETION DATE: May 2023

COMPLETION DATE: December 2023
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Combustor Test Rig

Overview




Combustor Schematic
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Oxygen System

AGuidance from personnel at NASA
Stennis and White Sands, review from
project partner Air Liquide

ALOX tank with cryogenic pump and
ambient vaporizer

AOxygen injection upstream of fuel injector




Fuel Injector

A Additively manufactured
Haynes 282

A Swirl angle of inlet vanes
chosen after literature review
and CFD simulations

CO, Face Cooling
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Combustor Cooling

CO, bypass gas enters annulus from a dedicated line (highlighted in blue) with
flow control, allowing remote manipulation of combustor liner temperatures




Laser Ignition System

AClass 4 Quantel Qsmart Twins

A 380mJ @ 532nm, 10Hz

AWater cooled probe allows
access to the combustor
and keeps focal lens
temperature low

Cooling Water Outlet

Cooling Water Inlet




Previous Laser Ignition Tests

@l Katcheret al.2019




